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LETTER OF TRANSMITTAL.
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OFFICE OF THE CHIEF,
Washington, D. C., February }, 1911.

Sie: I have the honor to transmit and to recommend for publication as a Farmers’
Bulletin the accompanying manuscript, entitled ‘* Barley: Growing the Crop,”’ prepared
R{ Mr. H. B. Derr, Agronomist in Charge of Barley Investigations, under the direction of

r. M. A. Carleton, Cerealist in Charge of Grain Investigations.

Of the small-grain crops grown in this country barley ranks third in production.
While much of the area devoted to this crop in the United States is suited to its produc-
tion, the lack of care in selecting seed and the methods of cultivation practiced result in
low -yields of poor quality. This bulletin gives directions for the best methods of growing
and harvesting the crop. With the use of these methods there should be a marked
increase in the yield and quality of the barley grown in the United States.

In the preparation of this bulletin data have been used from the reports of superin-
tendents of experimental farms of the Department of Agriculture, from the reports of
cooperators, and from the publications of various agricultural experiment stations.

Respectfully,
Wai. A. TAYLOR,
Acting Chief of Bureau.
Hon. JAMES WILSON,
Secretary of Agriculture.

CONTENTS.

Page.
Introduetion—______________________ o ____ 3
Origin and early history of barley______________________ ________________ 3
Botanical characters__________________________________________________ 4
Introduction of barley into the United States_____ 8
Barley-producing areas of the United States_ 10
Soils adapted to the crop_ - __ _____ __________ o __________ - 11
Fertilizers and manures_______________________________________________ 13
Barley in the rotation _______________________________________________ 16
Alkali resistance of barley______________________ 20
Drought resistance and water requirements _ 20
Preparation of the land_____________________ ______________ 21
Sowing the seed . _____________ __ __ ______ __ o __ 26
Treatment after seeding_____________________________________ 29
Harvesting the crop - ___________ o ___ 30
Storing the grain________________________ ___ ______ __________ 33
Variety trials________________________________ __________ 33
Yield of barley compared with that of other cereals___ 41
Sowing barley and oats together for grain__________ __________________________ 42
Diseases affecting barley________________________ o __ 42
Insects injurious to barley___________________________________ 44
Improvement of the crop ——________________________ 45
Summary 47
m m
ILLUSTRATIONS.

Page.
F16. 1. The two types of awnless barley______________________________________ 4
2. The two types of six-rowed barley grown in the United States____________ 5
3. The Manchurian or square type of six-rowed barley_____________________ 6
4. The two types of two-rowed barley grown in the United States__________ T
5. Heads and grains of the long, slender type of two-rowed barley___________ 8
6. Grains of six-rowed and two-rowed barleys.___________________________ 9
7. Grains of four varieties of hull-less barley_____________________________ 10

8. Map showing the barley-producing areas in the United States according to
the census of 1900 __________________ o ____ ——— 11
9. The three types of hull-less barley now in cultivation___________________ 12
10. Plowing under cowpeas as a green-manure Crop—____________ 14
11. A field of six-rowed barley grown after a green-manure crop 15

12. The cutaway disk harrow as it is used in the preparation of corn land for
small grain 22
13. A plank drag, a useful tool in preparing the seed bed for barley 23

14. A grain drill and a well-prepared seed bed, two important factors in bar-
‘ley culture— . _____ _ __ 28

15. Method of laying wet bundles to dry in order to prevent the sprouting of
the grain . ____________ 32
16. Thrashing barley from the shock in Minnesota__ 33
17. The covered and loose smuts of barley________ . ___ ____________________ 43

443
2



B. P. 1.—653.

BARLEY: GROWING THE CROP.

INTRODUCTION.

While much of the early history of barley is uncertain it is generally
admitted that it was one of the first cerea{s to be cultivated. Its cul-
tivation in the United States dates back to the time of the earliest
colonists, but the introduction of improved varieties ® did not begin
until the middle of the nineteenth century. The production of barley
las rapidly increased in late years, until at present it ranks fourth in
value among cereals. 4

Fully half the crop is used for brewing and malting; but careful
feeding trials conducted by the various agricultural experiment sta-
tions and by many farmers have demonstrated its worth for feeding,
especially to cattle, hogs, and sheep. This knowledge of its feeding
value has tended to considerably increase the production, especially
in areas where the production of corn is rather uncertain.

The annual yield per acre in the United States for the past ten
years, as given by the Bureau of Statistics, is only 25.7 bushels,
while that of Germany and Great Britain is more than 8 bushels
greater. When we consider that in the States of California, Texas,
Kansas, Nebraska, and North Dakota, the average yield of barley for
the past ten years has been less than 25 bushels per acre, and 1n 24
of the States the yield has been considerably less than 30 bushels,
there is no doubt that with proper efforts along the lines of seed
selection and preparation of the soil, the average yield can be consid-
erably increased and made to compare more favorably with that of
Germany and Great Britain.

ORIGIN AND EARLY HISTORY OF BARLEY.

Barley is supposed to be a native of western Asia, where wild forms
still exist. Some botanists claim that the original type from which
all of our cultivated varieties have been produced is Hordeum sponta-
neum, a wild, two-rowed form found on the barren hillsides of Pales-
tine. Others believe that there was a wild six-rowed form, as all of
the ancient inscriptions are of the six-rowed and not of the two-
rowed type.

¢ Other publications relating to barley, which may be obtained free upon
request to the Secretary of Agriculture, Washington, D. C,, are *“ Barley Culture
in the Southern States,” Farmers’ Bulletin 427, U. S. Dept. of Agriculture, 1910;
‘“ Barley Culture in the Northern Great Plains,” Circular No. 5, Bureau of Plant
Industry, 1908; “ The Separation of Seed Barley by the Specific Gravity
Method,” Circular 62, Bureau of Plant Industry, 1910. ‘

bThe word “variety” is used in this bulletin in the ordinary commercial
sense and does not usually refer to a pure race or pgdigreed strain.
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4 BARLEY: GROWING THE CROP.

Barley was cultivated by the people of western Asia nearly 2,000
years before the Christian era. Pliny makes the statement that bar-
ley was among the first cereals cultivated for food. This grain is
mentioned by early writers in Egypt, and the high esteem in which
it was held is shown by the fact that Egyptian coins estimated to be
several thousand years old bear figures of barley heads. Specimens
of this grain taken from
Egyptian tombs, estimated
to be over 3,000 years old,
are in the British Museum ;
representations of barley
heads ‘are also found on
these tombs.

As a crop, barley is men-
tioned in Exodus (ix, 381)
and in other books of the
Bible, and from all indica-
tiohs the greater portion
of the grain in Biblical
times was barley. It was
evidently among the chief
food-producing plants of
the Jewish race and of the
surrounding nations. From
western Asia barley was
early introduced into south-
ern Europe and gradually
spread northward. Itscul-
tivation in early times is
shown by the finding of
charred grains in the homes
of the prehistoric people
of Europe. Ancient histo-
rians, including Pliny and
Theophrastus, refer to the
value of this grain for both
food and drink. The armies
of Europe in early times
largely subsisted on barley.
After the introduction of
Fig. 1.—-The two types of awnless barley: 4, wheat and rye these grains

ﬁgggoeg ;Ag,nfélses.new hybrid awnless variety, Ar- gTadually replaced barley

for human food, especially
in Europe, but it is still so used in portions of western Asia.

BOTANICAL CHARACTERS.

General description.—Darley belongs to the Gramines or grass
family and to the genus Hordeum. The different groups of culti-
vated barley have usually been considered as distinct species, but they
are now regarded by some botanists as varieties of a single species,
Hordeum sativum.

The plant is somewhat similar to wheat and rye, although generally
not so tall. It tillers quite freely, some varieties producing as high
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BARLEY : GROWING THE CROP. 5

as 15 culms, depending on the thickness of planting and the fertility
of the soil. The leaves, which are of a grayish-green color, are
broader than those of other grains.

The head of barley, as of wheat or rye, is a spike in which the
spikelets or flower clusters
are arranged along a cen-
tral stem or rachis. This
rachis is made up of short
joints, curved alternately in
opposite directions, giving
it a zigzag appearance.
The spikelets are .arranged
in groups of three at the
upper end of each joint,
each group lying in the
inner side of the curve of
the joint above. In the
six-rowed barley all the
spikelets are fertile. In
the two-rowed barley, how-
ever, only the central spike-
let produces grain, the two
lateral spikelets being in-
fertile, thus giving the head
the two-rowed appearance.

Each fertile spikelet con-
tains a kernel, which is in-
closed in the flowering
glume and palea, which to-
gether form the hull. In
the hull-less varieties these
are easily removed in
thrashing,as in wheat, while
in the common varieties
they remain firmly attached
to the kernel. In the
bearded varieties the ‘me-
dian nerve of the flowering
glume, which forms the
greater portion of the hull,
1s prolonged into a beard or
awh 3 to 6 inches in length.
A new form of awnless
barley (fig. 1, B) has re-’
cently been produced by the
Omw of Grain InveStlga' FI1g. 2.—The two types of slx-rowed barley grown in
tions. In the hooded, or the United Statcs: 4, Round six-rowed (Hordeum
so-called beardless barleys 22?33;1;(‘)}f0?1); B, Square six-rowed (Hordeum
(fig. 1, 4), the beard is \ )
replaced by a three-pronged appendage, the central portion of which
is bent over, giving 1t a hoodlike appearance. :

Surrounding the base of the spikelet, but not attached to it, are
small, slender appendages known as the outer glumes. In some varie-
ties the central portion of these extends into a soft, bristle-like awn,
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BARLEY: GROWING THE CROP. 29

TREATMENT AFTER SEEDING.
CULTIVATION.

Barley, as a rule, is not cultivated, though in the semiarid regions
or in seasons of drought in the more humid ones barley sown in drills
will be benefited by cultivation with a spike-toothed harrow or
weeder. This loosens the surface soil, aids 1n holding the moisture,
and destroys small weeds. Barley sown broadcast, however, can not
be cultivated without considerable loss.

In an experiment at the Akron, Colo., substation, two plats were
sown to barley in 8-inch and 12-inch drills. The same rate of seed-
ing per row was used. One plat of each width of planting was culti-
vated with a harrow, while the other was not. The cultivated plat
in 8-inch drills yielded 1.2 times as much straw and 1.4 times as much
grain as the uncultivated plat. The cultivated plat in 12-inch drills
yielded 1.5 times as much straw and grain as the uncultivated plat.
The plants on the cultivated plats were 2 to 3 inches taller than -
those on the uncultivated ones. On the experiment farms at Modesto
and Ceres, Cal., fields of barley were harrowed just before the grain
came up, and many weeds were killed by this cultivation. After
the winter rains were over the cultivation was continued after every
shower until the grain was so high as to be injured by the -harrow.
These harrowings were of much benefit to the growing grain. At
the Highmore, S. Dak., substation, the harrow is used to preserve the
soil mulch before the plants appear. After the plants are an inch or
more in height the weeder is used until the grain is 6 inches high.
This treatment is efficient in destroying a large number of weeds as
well as in conserving the moisture. At the Wyoming station a
thorough harrowing to break the soil crust and conserve the moisture
is considered an excellent practice during early growth.

IRRIGATION.

In the Rocky Mountain States considerable barley is grown under
irrigation. The proper quantity of water to apply to obtain the best
results is a question of considerable importance. Where the supply
is abundant, farmers are apt to use more water than is necessary.
Surface indications are not safe guides to follow in the irrigation
of barley, as a soil may appear to be dry on the surface and yet con-
tain sufficient moisture for the growth of the crop.

The Nevada and Wyoming stations have conducted numerous
experiments in the irrigation of barley, and valuable data have been
obtained. In experiments at the Nevada station in the past two years
some plats were given what was considered an excessive quantity
of water, and others an insufficient supply. Table V gives the number
of irrigations, depth of water applied, and the yield produced.

4 A thorough discussion of the proper use of water for the irrigation of grain
crops can be found in Farmers’ Bulletin 399.
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30 BARLEY: GROWING THE CROP.

TABLE V.—Yield of barley obtained from no irrigation and from one and two
irrigations, and the application of various depths of water at the Ncvada
station in 1908 and 1909.

Yield per acre-foot

Yield per acre. of water.

Depth of
Number of irrigations. water in
feet.

Pounds. | Bushels. | Pounds. | Bushels.

1,432 29.84 1,700 35. 40
1,892 39.43 2,280
1,677 34.95 4,360
1,127 23.49 1,940 40.57
1,080 22.50 | e

This table shows that the excessive application of water in irri-
gation gave a much lower yield than where a moderate quantity was
used, and that no irrigation gave almost as good a yield as where an
excessive supply was given in one irrigation. The yield per acre-foot
from one moderate irrigation was much greater than that from two
irrigations.

In a series of experiments at the same station on the quantity of
water necessary to produce farm crops, water was applied from 2
to 8 times to the barley crop. The largest yield, 58.5 bushels, was
obtained from 2 irrigations, and the application of water to a depth
of 0.99 foot. The barley irrigated 8 times, with a total application
of 1.34 feet of water, yielded only 33.8 bushels. Barley not irrigated
yielded 34 bushels, or slightly more than that irrigated 8 times.
The conclusion arrived at was that in ordinary practice fully twice
as much water is applied as is required for best results with barley.

Experiments in the irrigation of barley at the Wyoming station
showed that this crop varies in yield and quality according to the
quantity of water applied. The highest yield was harvested from
the plats receiving 16 to 20 inches of water, applied in 3 irrigations.
The quality for brewing purposes was injured by the application of
too much water. The most satisfactory method of irrigation was
by means of furrows 16 inches apart, as compared with the flood and
check methods. The first, cost was higher, but the labor of later irri-
gations was less than with either of the other methods. In a number
of experiments conducted at different stations throughout the State
the beneficial effects of irrigation were noticeable in the increased
tillering and in the number of large, well-matured heads. In every
case the increased yield demonstrated the value of irrigation over the
nonirrigated plats.

HARVESTING THE CROP.

Time to harvest.—Barley ripens in the Southern States from May 1
to June 1. In the Central States it generally matures in June and
July, and in the Northern States in July and August. In the Pacific
States the time of ripening varies from May 15 to September 1, accord-
ing to the elevation and the time of seeding. Unfavorable weather
conditions may extend the season, but usually a few days’ difference
in seeding causes but a slight variation in the time of ripening.

Barley requires more judgment in harvesting than almost any
other cereal. If harvested too early the appearance and value of
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BARLEY : GROWING THE CROP. 31

the grain are injured by shrinkage. If allowed to become overripe
the heads bend over and shatter badly during harvesting, while in
humid regions the grain becomes discolored.

The hardness of the grain when pinched between the thumb and
first finger will indicate when the crop is ready to harvest. If the
grain can just be dented with the nail, it is in the hard-dough stage
and should be cut immediately. In unfavorable seasons, when the
grain ripens unevenly, it is better to cut when most of the heads are
ripe, even though there is some loss from shrinkage. If the grain is
intended for brewing purposes it should not be cut too early, as it
increases in value until the grain is dead ripe. Barley should not
be cut when wet with dew or rain, as the bundles dry out slowly. At
the Maryland station grain of better color and higher weight per
bushel was obtained when cut when the straw was all ripe and the
grain in the dough stage than from earlier or later cutting.

- Method of harvesting.—Barley is usually harvested with the binder.
In the semiarid region the header is sometimes used, and in the
Pacific and Rocky Mountain States the combined harvester, though
in some seasons the straw is too short for the use of either of these
machines.

In dry seasons when the straw is short it can sometimes be cut
with the binder by lowering the platform and lowering and tilting
the reel. Where this is not practicable, the crop can frequently be
cut to advantage with the mower. In this case it should be harvested
before it 1s fully ripe in order to prevent shattering from the tramp-
ling of the horses. The grain cures readily, and can be bunched with
the horserake with little loss. Cocks can then be made which, if
carefully topped, will shed water quite readily.

Shocking and stacking.—If weather conditions are favorable, it is
best to let the bundles dry before shocking. They should then be
set up in oblong rather than round shocks, as the oblong shocks allow
better ventilation. Capping the shocks is usually practiced, but they
should not be capped when wet. In sections of the West where high
winds prevail, barley is usually shocked without capping, as the caps
blow off and the quality of the grain in such sheaves 1s injured by
lying on the ground.

Barley while in the shock is frequently injured by heavy rains.
Moisture not only discolors the grain, but 1f excessive may also cause
it to sprout. Opening the shocks is the only remedy. The common
method is to scatter the bundles on the ground, but as there is danger
that the grain in contact with the soil will absorb sufficient moisture
to cause further injury, the method practiced in Germany and by
farmers in some localities in the United States is recommended.
When the shocks are opened the first bundle is laid flat on the stub-
ble; the second and succeeding bundles are then laid across the middle
of the preceding ones, the butt ends resting on the ground and the
heads projecting beyond the bundles upon which they rest, the object
being to keep the grain off the ground. By lapping the bundles in
this way (fig. 15) the heads are kept off the ground and are exposed
to the action of the air, so that they dry out quickly. Even though
rained on while in this position, they will soon dry and will be dam-
aged less than if lying on the ground.
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32 BARLEY: GROWING THE CROP,

Barley should not be stacked until the grain has at least partly
cured in the shock, especially when the bundles contain weeds or
grass. Insuflicient curing in the shock may cause heating, discolora-
tion, and germination during the sweating process in the stack. If
the grain 1s fully ripe when cut it can be stacked in a few days.
In the semiarid regions some growers stack as soon as the crop is cut.

The general opinion among the most successful growers in the
West is that stacking gives better results both in color and sound-
ness, two important factors in regulating the price of barley. Barley
is generally more difficult to stack than wheat or oats because of the
shortness of the straw. As it does not shed water as readily as
wheat or oats, it is better to stack in slender, circular stacks, rather
than in the extremely large ones commonly seen in the West.

Shock thrashing versus stack thrashing.—(Considerable difference of
opinion exists as to the relative merits of thrashing from the shock
and from the stack. The difference in cost is usually the deciding
factor. On the smaller farms, where practicable, stacking after cur-
ing in the shock is unquestionably the best method, as a better

b REY
‘;I‘u\_ [ ,;

7
i

R 7 eyl
I B2
w H rl [ ',t ) l\
W /m e L’/ﬂ'ﬂ‘l‘}/{&({ } p’ilw&m'i‘ tl’(”

FIG. 15.-—Method of laying wet bundles to dry in order to prevent the sprouting of the
grain. The numbers indicate the order in which they are laid.

quality of grain is produced. On the larger farms, where the crop
is grown on an extensive scale, the thrashing is generally done from
the shock. The comparative cost of thrashing barley from the stack
and from the shock was carefully computed in Minnesota. In Nor-
man County the cost of thrashing from the shock was 4.4 cents per
bushel, and of stacking and thrashing, 5.4 cents. In Rice County
thrashing barley from the shock cost 4.8 cents per bushel, and from
the stack, 5.9 cents. While the cost of thrashing from the stack is
generally 1 or 2 cents a bushel more, many farmers prefer to stack
on account of the better color and quality of the grain. A thrashing
scene in Minnesota is shown in figure 16,

Thrashing.—If the grain stands in the shock for some time, the cap
sheaves often become discolored from rains or heavy dews. If these
are thrashed with the bundles which have been protected, the dis-
colored kernels will be mixed with the brighter grain and the market
value of the whole lessened. If the cap sheaves are thrashed sep-
arately the discolored grain may be kept for feeding on the farm, as
color does not materially affect the feeding value; but when barley
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BARLEY . GROWING THE CROP. 33

is long exposed to the weather some loss is occasioned by the leach-
ing out of some of the soluble constituents of the grain.

Care should be used in thrashing. If the concaves are set too close
many grains will be cracked or broken and the awns will be broken
off too close to the grain, thus considerably reducing its viability
and market value.

STORING THE GRAIN.

Barley should be carefully housed after thrashing, as it rapidly
absorbs moisture and is easily influenced by changes in temperature.
If stored in damp bins it becomes musty, and as odor is one of the.
factors which influence the market value, dampness and mustiness
should be avoided. Dampness is also likely to injure the germination
of the grain, either for malting or for seed. When barley is well
cured before thrashing and is stored in cool, dry bins, it passes
through the sweating process and remains bright, clean, and sweet.
If the grain becomes damp in any way it should be shoveled over

F16. 16.—Thrashing barley from the shock in Minnesota.

several times or changed to another bin in order to dry it thoroughly.
A prominent grain grower in Maryland dries damp or poorly cured
grain by forcing a current of air through it from the bottom of the
bin by means of a fan driven by a small engine., The fan is usually
run for a-day or two, but after the current is established the fan can
be stopped. This method avoids the necessity of rehandling the
grain when it becomes damp.

VARIETY TRIALS.
L)
RESULTS OF EXPERIMENTS IN DIFFERENT STATES.

Experiments in the cultivation of barley in the United States have
been conducted for many years, but it is only recently that definite
results have been obtained or accurate data collected. Many va-
rieties are now grown at the various experiment stations and farms,
in order to determine those best adapted to the different localities.
The results of some of these variety trials are reported in the fol-
lowing pages. '
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34 BARLEY : GROWING THE CROP.
TRIALS IN THE EASTERN, CENTRAL, AND SOUTHERN STATES.

Experiments conducted at various places in the States of New
York, Pennsylvania, Ohio, Indiana, and Illinois indicate that the six-
rowed varieties of barley are the most profitable. Definite results
have been reported in only a few instances. In Maryland, Virginia,

- Kentucky, and Tennessee, and in the southern portions of Ohio,
Indiana, and Illinois the six-rowed winter barley gives excellent
results.

TRIALS IN THE NORTH CENTRAL AND PLAINS STATES.
Wisconsin.

At the Wisconsin station a large number of varieties of barley have
been tested. Of late years, however, only four pedigreed six-rowed
varieties have been extensively grown. These are Oderbrucker, Man-
churia, Silver King, and Golden Queen, which rank in yield in the
order given. The average yield of Oderbrucker for the 5-year pe-
riod from 1905 to 1909 was 51.2 bushels; of Manchuria, 46.2 bushels;
of Silver King, 41.9 bushels; and of Golden Queen, 32.3 bushels. The
average number of days required to mature these varieties was ninety-
four, and the average weight per bushel 45 to 47 pounds. Oder-
brucker barley has been extensively distributed throughout the State.
Its high yielding power has put Wisconsin in the front rank as a bar-
ley-producing State.

Minnesota.

At the Minnesota station the six-rowed barleys yield best. The
average of the 10 best six-rowed varieties in 1908 was 43.7 bushels,
while the 10 best two-rowed averaged but 36.3 bushels. The Man-
churian barleys are at their best in that portion of the State, several
selections yielding 45 to 50 bushels per acre. Among the best two-
rowed varieties are Frankish Brewing and several selections of Chev-
alier, which averaged yields of 37 to 41 bushels.

North Dakota.

Table VI gives the average yield of the varieties of barley grown
at the North Dakota station from 1902 to 1907, with the average num-
ber of days each required to mature. The 1905 crop is not included
in the averages.

TaBLE VI.—Average yields of 10 varieties of barley and the average time each
required to maturc at the North Dakota station, for five years, 1902, 1903,

1904, 1906, and 1907. v '
. . ° ‘
Name of variety.| Group. Yl:é(}ePer a‘;‘t"e"g? Name of variety. Group. Yi:égeper ;I‘nl;lsrteo
. Bushels. Days. Bushels. | Days.
Russian.......... 42.7 84 || Great Beardless..| Six-row... 32.3 81
Common. .. 42.5 83 || Moravian........ Two-row. . 40.4 85
Silver King . 40.0 84 (| Highland Chief...|...do....... 37.3 95
Manchuria....... - 40.3 82 || Mansury....... o]...do....... 37.0 94
Barnards......... . 38.3 84 || McEwans........ Hull-less. . 34.5 83




BARLEY: GROWING THE CROP. 35

From these trials it appears that there is little difference in the
vields of the six-rowed and two-rowed barleys in eastern North
Dakota. In 1908, however, a number of pedigreed two-rowed barleys
were sown, which considerably outyielded the best six-rowed varieties.
The yields were: Hannchen, 67 bushels; Chevalier, 66 bushels;
Primus, 64.6 bushels; Hanna, 56 bushels; Princess, 47.3 bushels; with
an average of 60 bushels for the five pedigreed varieties. Russian,
the leading six-rowed barley in the table, yielded 52.7 bushels to the
acre in 1908, or 7.3 bushels less than the average for the pedigreed
two-rowed varieties.

Barley has been grown at the Edgeley, N. Dak., substation since
1904. In a 6-year trial, from 1904 to 1909, a two-rowed variety gave
an average yield of 37.42 bushels to the acre, 3.83 bushels greater than
the best six-rowed variety. In the three years from 1907 to 1909, how-
ever, there was little difference in yield between the two-rowed and six-
rowed barleys. The Blue Ribbon, New Moravian, Manchuria (Minn.
No. 105), and White Hull-less varieties were grown during this
period. In the 3-year average Blue Ribbon led, with a yield of 28.4
bushels. A large number of varieties were tested in 1908 and 1909 ;
the best of them are grouped in Table VII, according to type and
rank in yield. The average number of days each required to mature
is also given. In this 2-year test the two-rowed varieties yielded
slightly better than the six-rowed. The highest yielding two-rowed
variety was Black Smyrna, with an average yield of 40.9 bushels to
the acre.

TarLe VIL.—Annual and average yields of 18 varielies of barley and the aver-
age time each required to mature at the Edgeley, N. Dak., substation, 1908
and 1909.

Yield per acre (bushels).
Days
Name of variety. Group. R to ma-
ver- | ture.
1908. 1909. age.

Black Smyrna..... ... ...l L [ 5 41.00 | 40.90 92
Smyrna.......... —o...do....... 3 41.00 | 39.85 92
Hannchen..... . . 33.60 | 33.00 - 97
Hanna...... 41.40 | 35.85 95
Bohemian.. 31.90 | 31.10 95
Bavarian... 30.10 | 30.20 97
Swan Neck 30.50 | 29.35 97
Odessa..... . N . 33.60 | 38.95 99
Gatami........ . ds . . 42.80 | 37.25 95
Mariout.......... . SO X 43.20 | 36.75 92
Golden Queen.... . 30.00 | 32.95 95
Manchuria..... 33.90 | 32.75 96
Summit....... 35.20 | 31.70 97
Oderbrucker... 32.50 | 28.95 93
Boehme’s Hull- 30.70 | 28.60 94
Black Hull-less... 31.70 | 26.55 93
White Hull-less, 31.00 | 25.90 94

L 29.80 | 25.05 94

At the Dickinson substation the two-rowed barleys far outyielded
the six-rowed type in 1908 and 1909. The leading varieties in this
trial were the Hannchen, the Swan Neck, and the Chevalier I1, with
average yields of 43.15, 42.13, and 40.97 bushels to the acre, respec-
tively. The highest yielding variety of the six-rowed type was the
Gatami, with an average yleld for the two years of 29.66 bushels.
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36 BARLEY : GROWING THE CROP,

The average for Hanna for the three years 1907-1909 is 40.10 bushels
to the acre; Imperial, 34.36 bushels; Gatami, 31.99 bushels; Man-
churia, 24.87 bushels. The yields of 7 two-rowed and 4 six-rowed
varieties for the years 1908 and 1909 are shown in Table VIIIL.

TABLE VIII.—Annual and average yields of 11 varieties of barley, showing
average weights per bushel and the average time required to mature at the
Dickinson, N. Dak., substation, 1908 and 1909.

Yield per acre (bushels). J

Pounds
Name of variety. Group. per 3‘;{5 rteo
. 1908. | 1909, | Aver- |bushel. ure.

" N age.

Hannchen. .. ... ... ... ... iiiiiiiiiiao.. 37.50 | a48.80 | 43.15 | 52.25 104
Swan Neck. .. 39.37 | 44.90 | 42.13 | 49.00 103
Chevalier II.. 36.15 | 45.80 | 40.97 | 51.50 107
Hanna..... 28.54 | 39.80 | 34.21 | 50.50 108
Princess. .. 32.71 | 38.50 | 35.60 | 50.00 109
Imperial... 28.33 | 40.40 | 34.36 | 51.50 109
Primus.... 29.27 36.70 | 32.98 [ 51.75 106
Gatami...... 31.42 27.90 | 29.66 | .48.75 103
Oderbrucker. 22.08 | 30.00 | 26.04 | 48.25 100
Manchuria. .. .. 27.92 | 30.20 | 29.06 | 48.75 103
Hull-less . . oo e 17.66 | 19.20 | 18.43 | 62.25 105

a Average of three check plats.

At the Williston substation a number of varieties of barley have
been grown for the three years 1908-1910, on land which had not
previously been cropped. The results of.these trials are shown in
Table IX. The yields in 1908 and 1910 were low, owing to lack of
moisture, while the high yields of 1909 were caused by favorable
weather conditions, as the soil and its preparation were similar in
all three years.

TABLE IX.—The annual and average yields of 13 varieties of barley at Williston,
N. Dak., substation, for 1908, 1909, and "1910.

Yield per acre (bushels).
Name of variety. Group. -
Aver-
1908. | 1909. 1910. age.
Manehuria (Minnesota No. 6)........ ... cocoiiiaeaiaan.n 15.7 57.0 8.1 ‘ 26.9
{6703 445 40 ) 4 . 18.2 53.7 6.1 26.0
Bernard’s. .. ... aas 17.1 52.1 5.7 25.0
Silver King. R P 12.0 57.2 4.7 24.6
Russian. .. ... . .. . 11.3 57.8 3.9 24.3
Manchuria (Minnesota No. 105) R 14.3 49.4 6.7 23.4
Manchuria. . ... 13.3 53.5 4.5  23.7
Minnesota No. 3. 13.7 50.3 3.8 22.6
Minnesota No. 87. 9.8 51.3 2.6 21.2
Moravian....... 10.0 56.0 3.9 23.3
Mansury....... B P 6.4 56.0 2.0 21.5
Highland Chief... i 10.6 47.8 2.4 ‘ 20.3
BUCCESS. - - .o . 11.3 46.0 1.2 19.5

Table IX shows that of the varieties tested the six-rowed were
superior to the two-rowed. The highest yielding variety in the 3-year
test was Manchuria, a six-rowed variety, with an average yield of 26.9
bushels to the acre for the three years. Common and Bernard’s, both
six-rowed varieties, ranked second and third in this test. The average
yield of the 7 six-rowed varieties for the three years was 24.2 bushels,
and of the 4 two-rowed 21.1 bushels.
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South Dakota.

Table X gives the average yields of the best varieties of barley
grown at the South Dakota station at Brookings during the five years
1905 to 1909, inclusive. The range in number of days from planting
to maturity during the period is also given. The hull-less barleys
matured from two to six days earlier than the other varieties and the
six-rowed from four to six days earlier than the two-rowed kinds.

TABLE X.—Awverage yield of 11 varieties of barley, and the time required to
mature, at the South Dakota station for five years, 1905-1909.

. Average
G. I. No. Name of variety. Group. |yield per
acre.

Time to
mature.

Bushels. | Days.
187 | SWan NeCK. uae e imiemi i ei it Tvgo—row.. 43.50 96-102

Chevalier. 41.21 96~105

24 | Hanna.... 40. 66 94-105
Hannchen 39.55 94-103

182 | Odessa. ... Six-row... 43.91 90-101
Manchuria (Minnesota No. 6). o-.do...... 40.54 90-101

170 | Manchuria. ... ... il ...do...... 38.28 90-101
184 | COIMIMON. .. ...t ...do...... 38.22 90- 99
836 | GreCIam. ...ttt c..do...... 36. 98 90-102
22 | Hull-ess ..o ...do...... 26.07 88-101
335 | Little Blue Hull-less. . ...... ... .ooooiiiiiiii i ...do...... 22.19 94-104

In the trials at this station there has been little difference in the
yields of the two-rowed and the six-rowed groups. The highest
average yield for the five years, 43.91 bushels to the acre, was ob-
tained from a six-rowed variety, the Odessa, while the Swan Neck,
a two-rowed variety, ranked second with 43.50 bushels. Other lead-
ing two-rowed varieties were Chevalier and Hanna, while Manchuria
(Minnesota No. 6) ranked next to Odessa among the six-rowed kinds.

Table XI gives the 5-year and 7-year average yields of the best
varieties of barley at the Highmore substation, arranged according
to type and rank in yield.

TaBLE XI.—Average yield of 10 varieties of barley at the Highmore, S. Dak.,
substation for periods of five to scven years.

Average yield per
acre for perlod
(bushels).
% L Name of variety. Group.
0. Five Seven
ears ears
1905- 1903-
1909). 1909).
531 | Hannchen Two-row
27 | Bohemian ..do......
530 | Chevalier. ..do......
24 | Hanna ..do......
203 |..... L s ...do......
34 ... ' L ...do......
32 | Bohemian. ... ..eeeoiiioi i ...do......
IR € 1) o o U Jiodoeee...
532 | PrilnUS. . oo ncieieie e ia e ca s Jo..doe.....
........ Manchuria (Minnesota N0. 6) . ccccueeeieeenienieniaenannnn....| Six-row...

In the 7-year period the Manchuria (Minnesota No. 6) six-rowed
has yielded nearly as well as the two-rowed barleys. In the 5-year
average, however, the two-rowed barleys considerably outyielded the
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six-rowed. The Odessa and the Manchuria (Minnesota No. 105),
both six-rowed varieties, which have been grown only four years, have
yielded less than the Manchuria (Minnesota No. 6). From the results
obtained during the seven years’ trial it is evident that the two-rowed
varieties are better adapted to the central section of the State than the
six-rowed. In 1909 the length of the ripening period ranged from
75 to 86 days, the Odessa (six-rowed) and the White Smyrna (two-
rowed) being the earliest and the Princess the latest in ripening. The
weight per bushel varied from 41 pounds for the Primus and Princess
to 48 for White Smyrna. Only two varieties attained the legal
weight, 48 pounds, in 1909.

The results obtained in the variety trials of barley at the Belle-
fourche Experiment Farm in 1908 and 1909 are given in Table XTI.

TaBrLi XIL—Annuel and average yiclds and weight per bushel of 9 varieties of
barley at the Bcellefourche Experiment Farm, 1908 and 1909.

Yield per acre (bushels). Pounds
(I}\f L Name of variety. Group. per

0- 1908. 1909. | Average.| bushel.
643 | Manchuria.............o.cooiiiiaioLt i - 26.0 17.3 21.7 47.3
........ Manchuria (Minnesota No. 6)... ...d 19.8 |oeeennn... 45.5
182 dessa. ....iiiiiiiiii i 22.1 f.eennaan.. 51.5
24 | Hanna.....o.ooiiiiiiiiii i 23.8 26.4 51.5
203 |..... L 21.4 24.7 51.5
530 | Chevalier. .. 22,1 feevvanannn 51.0
531 | Hannchen 19.2 |.......... 51.0
262 | Hull-less. ...... 16.3 9.6 13.0 61.0
........ White Hull-less. - 12.0 9.0 10.5 60.0

The highest average yield, 23.8 bushels, was obtained from a two-
rowed variety, the Hanna. While trials for one or two years are
insufficient to judge the relative value, the indications are that the
two-rowed barleys are the most profitable in western South Dakota.

Kansas.

At the Kansas (Manhattan) station Tennessee Winter barley
leads in yield, the average for six years being 48.80 bushels to the
acre. Manchuria, the best six-rowed spring barley, gave an average
yield of 33.53 bushels, which is 15.3 bushels less than that of Tennes-
see Winter for the same period. Table XIII shows the annual and
average yields of 7 varieties grown at this station from 1904 to 1909.

TABLE XIII.—Annual and average yiclds of 7 varieties of barley at the Kansas
Station, 190}-1909.¢

Yield per acre (bushels).
Name of variety.

1904 1905. 1906. | 1907. | 1908. l 1909. | Average.
Manchuria. ...l 25.75 | 38.74 | 12.71 | 30.31 | 45.77 | 47.91 33.53
Manchuria (Mansury) ..| 30.46 | 42.32 | 12.93 | 32.94 | 44.06 | 36.22 33.15
Common............ .| 26.92| 46.55 | 16.39 | 14.83 | 42.89 | 26.71 29.05
Success Beardless, .| 28.27| 35.22| 14.16 | 20.57 [ 36.23 | 39.69 28. 52
Black........... 19.89 | 32.75| 14.40 [ 21.08 | 37.03 | 31.50 26.11
Bonanza...............oooooiiiiil 27.43 | 42.89 | 12.56 | 29.23 [ 44.96 | 35.53 32.10
Tennessee Winter....................o..... 34.18 | 81.19 | 66.90 | 12.20 | 32.69 | 65.65 48.80

¢ From a special report made by Prof. A. M. Ten Eyck in 1909.

At the McPherson substation the 4-year average from 1906 to 1909
shows that the six-rowed spring barleys yielded best. Caucasian
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ranked first with an average of 30.3 bushels; Odessa and Yenidje
followed with 28.9 and 28.5 bushels, respectlvely The best yielding
two-rowed barley was Black Smyrna, with a yield of 23.9 bushels.
The winter barleys have not given as good results at this station as
at Manhattan. They ranked lower than the two-rowed barleys.

TRIALS IN THE ROCKY MOUNTAIN AND PACIFIC STATES.
Montana.

Table XIV gives the average returns from the different groups of
barley in a 2-year test at the Montana station.

TABLE XIV.—Average yields of both grain and straw and average weight per
bushel of the different groups of barley in a 2-year test at the Montana station.

Average yield per acre. '
Number Pounds
Group. of Grain.e rl?lg{lsu?
varieties. | ~ Tons of " | bushel.
Bushels. | Pounds. | UTa¥- :
Hull-less 13 56.8 3,408 1.€9 119 59.7
Two-row... 13 66. 0 3,168 2.00 119 50.5
Sixerow..... oLl 4 52.0 | 2,49 1.04 u7 | 48.3

a The legal weight of hull-less barley is 60 ounds to the bushel, while that of the hulled type is 48
pounds. For this reason, the average yield In pounds of the hull-less varieties in this test was greater
than that of the two-rowed hulled varieties, though the hull-less produced the smaller number of bushels.

The following conclusions were drawn from the results presented in
the foregoing table:

(1) The largest feed returns are obtained from the hull-less barleys.

(2) The two-rowed varieties gave much larger yields than the six-rowed.

(3) An average of the varieties tested shows a yield of 1.26 pounds of straw
for each pound of grain in the two-rowed and 1.31 pounds of straw for each
pound of grain in the six-rowed. In the hull-less barleys there was 1 pound of
straw to each pound of grain.

The results of only two years, 1909 and 1910, are available from
the recently established Judith Basin substation "at Philbrook, Mont.
Table XV shows the yields obtained and the number of days requlred
to mature. All except the hull-less varieties were sown at the rate
of 4 pecks per acre; of these, only 3 pecks were sown.

TABLE XV.—Average yields of 8 varieties of barley and the average time each
required to mature in 1909 and 1910, also the weight per bushel of each in
1910, at the Judith Basin substation. .

Yield bushels). 1

eld per acre (bushels) Pounds 5
per ays to
Name of variety. Group. Aver- bushel, 'mature.

1909 1910 a 1910
ge.

Hanna.. 11.00 | 32.15 44 94.5
Bohemian 11.20 | 29.85 46 101.0
Mansury. .. 13.00 | 29.35]......... 94.5
Manchuria (Minnesota No. 105). . X 9.80 | 27.50 44 99.5
White hull-less....................... A 16.40 | 29.40 59 93.5
Black hull-less............. d 3 13.€0 | 28.70 58 95.0
Himalaya (Guy Mayle). ... do . 12.10 | 22.¢5 58 101.5
McEwan’s hull-less.................. . € 10.00 | 21.30 58 95.0

The highest yield to the acre, 32.15 bushels, was obtained from a
two-rowed variety, the Hanna ; but the White Hull-less and the Black
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Hull-less yielded only about 3 bushels less, and, owing to their
greater weight per bushel, actually produced a greater number of
pounds of grain than the Hanna.

Wyoming.

At the Laramie station the two-rowed barleys led in yield. In
1907 the 7 best two-rowed barleys averaged 35.6 bushels to the acre,
and the 7 best six-rowed, 32.5 bushels. Tn 1909 the 3 best two-rowed
varieties, Smyrna, Swan Neck, and Primus, averaged 43.3 bushels
of 53 pounds in weight, while the best six-rowed, Gatami, Frankish,
and Common Six-rowed, averaged 43.9 bushels of 49 pounds each.
Two six-rowed hooded hull-less barleys averaged 31 bushels of 64

pounds each.
Colorado.

At the Akron substation in eastern Colorado the results of two
years’ experiments (1908 and 1909) in field plats show little differ-
ence in yield between the two-rowed and six-rowed barleys. Cali-
fornia Feed, a six-rowed variety. led in yield, averaging 35.6 bushels,
while Hannchen, the best two-rowed, averaged 34.8 bushels.

Utah.

At the Nephi, Utah, substation the six-rowed barleys have been
most successful. The average yield of the California Prolific barley
for the 7 years, 1904 to 1910, was 19.86 bushels, and of the Common
California 19.69 bushels. The average yield of barley for two years,
1909 and 1910, was 17.85 bushels for Utah Winter and 17.30 bushels
for Tennessee Winter. In these two years the spring barleys, Cali-
fornia Prolific and Common California, averaged only about 7 bushels
to the acre.

California.

Table XVI gives the average yields of barley grown on the experi-
ment farm at Modesto, Cal., 1906 to 1909.

TasLe XVI.—Average yields of 5 varicties of barley at Modesto, Cal., for periods
varying from two to four years.

. Years | Yield

Name of variety. Group. grown. | per acre.

Bushels.
Beldi. . .oeeciie i . ..| Six-row... 2 22.75
Common......... .f.odo.... 3 26.70
Mariout. . ... do....... 3 15.15
Tennessee WInter. . .........coooomoiiim i it ...do....... 2 25.65
White STYTDA. et n ettt e e Two-row.. 4 24.54

The highest yields were obtained from Common California and
Tennessee Winter, six-rowed varieties, and from White Smyrna,
which is two-rowed. The yields were considerably reduced by the
depredations of squirrels and by other detrimental factors. In 1908
‘White Smyrna yielded 65.02 bushels and Common, 55 bushels; in
1909 Tennessee Winter yielded 67.6 bushels. The average yield for
the State is 26.5 bushels. ‘
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YIELD OF BARLEY COMPARED WITH THAT OF OTHER CEREALS.

Qats generally give a larger yield than barley in bushels per acre,
but if the weight of grain produced is compared it will be found
that barley generally gives the best returns. Table XVII shows that
in the United States barley produces more pounds of grain to the
acre than any of the other important cereals except corn.

TABLE XVII.—Average yields of corn, barley, oats, wheat, and rye in the United
: States for each of four 10-year periods, 1866 to 1905.

Average yield per acre (pounds).
Period. L
' Corn. Barley.| Oats. |Wheat.| Rye.

1,461 1 1,099 899 714 594
1,438 | 1,075 833 738 473
1,310 | 1,084 819 762 390
1,411 | 1,204 947 810 452

1,405’ 1,115 | 874 756 477

For the 10-year period from 1900 to 1909 barley gave an average.
yield of 25.7 bushels, or 1,234 pounds, of grain to the acre. The
average yield of wheat was 10.8 bushels, or 648 pounds, per acre; of
oats, 29.5 bushels, or 944 pounds; and of rye, 10.3 bushels, or 577
pounds. These figures show that barley produced nearly twice as
much grain as wheat, 1.3 times as much as oats, and more than 2.1
times as much as rye. The average yield of corn of the 10-year period
was 25.7 bushels, the same as barley; the weight of grain produced,
however, was 1,439, or 205 pounds per acre more than barley.

The average yields in pounds per acre of the different grains for
eight years at the North Dakota station were as follows: Oats, 1,969

- pounds; emmer, 1,949 pounds; barley, 1.877 pounds; durum wheat,
1,835 pounds; common wheat, 1,711 pounds.

At Dickinson, N. Dak., in a 3-year test, from 1907 to 1909, of the
comparative quantity of grain produced per acre by the different
cereals, it was found that oats ranked highest, producing 2,311
pounds; barley came next, with 2.011 pounds; emmer third, with
1,893 pounds; and wheat fourth, with 1,871 pounds.

Interesting statistics covering a period of 26 years have been col-
lected in Ontario, giving the average yields in bushels and pounds per
acre of the grain crops grown in that Province. These figures are
as follows:

Barley, 27.7 bushels; or 1.330 pounds per acre.
Winter wheat, 20.6 bushels; or 1,236 pounds per acre.
Oats, 35.8 bushels; or 1,217 pounds per acre.

Spring wheat, 15.9 bushels; or 954 pounds per acre.
Rye, 16.3 bushels; or 913 pounds per acre.

The standard weight per bushel of oats in Canada is 34 pounds,
and of barley 48 pounds, consequently a bushel of barley weighs
nearly as much as 1} bushels of oats. While oats averaged 8.1 bush-
els more per acre than barley, on account of the greater weight per
bushel the barley produced 113 pounds more grain. Barley pro-
duced a greater weight of grain per acre than any other cereal.

443



42 BARLEY: GROWING THE CROP.

SOWING BARLEY AND OATS TOGETHER FOR GRAIN.

A common practice in some sections in Canada and of the United
States is to sow barley and oats together for the production of grain
as increased yields are usually obtained. This mixed grain is, of
course, not readily marketable, but is used for feeding on the farm
where it is produced. Where barley and oats are sown together it
is necessary to select varieties that mature about the same time.

As a result of two years’ experiments in testing 19 different grain
mixtures at the Ontario Agricultural College, the largest yielg per
acre of grain, 3,021 pounds, was produced from a mixture of 48
pounds of Manchuria barley and 34 pounds of Alaska oats. The
next highest yield, 2,985 pounds, was from a mixture of 48 pounds of
Manchuria barley and 34 pounds of Daubeney oats. Nearly always
more than half of the crop produced was barley. In a mixture of 1
bushel each by measure of Manchuria barley and Banner oats sown
together it was found that the crop was about two-thirds barley and
one-third oats in weight. A mixture of 48 pounds of Manchuria
barley and 60 pounds of Himalaya (Guy Mayle, hull-less) barley
gave a yield of 2,986 pounds.

The same institution has conducted experiments for a number of
years with various mixtures of oats and barley in order to find the
rate of seeding which would give the best results. The lightest
seeding was one-half bushel of each and the heaviest 1} bushels of
each by weight. The trial was continued for six years, 1899 to 1904,
the average results showing that the greatest number of pounds
of grain per acre was produced from a mixture of 1 bushel of oats
(34 pounds) and 1 bushel of barley (48 pounds), or 82 pounds of
the mixture to the acre. In 1907 a test was conducted along the same
line, using Manchuria six-rowed barley with Daubeney oats and
Chevalier two-rowed barley with Siberian oats. In 1908 Canadian
two-rowed barley was used instead of Chevalier. Nine different
combinations of oats and barley were used, varying from 3 to 5
pecks of each grain. The highest average yield of grain for the
two years, 2,566 pounds, was produced from the seeding of 4 pecks
each of oats and barley, a close second being 2,537 pounds from 3
pecks of oats and 5 pecks of barley. Four pecks of oats and 5 pecks
of barley produced 2,529 pounds of mixed grain. The largest average
quantity of straw, 1.70 tons, for the two years was from the 4 pecks
of oats and 3 pecks of barley, the smallest being 1.55 tons from 5
pecks of oats and 4 pecks of barley.

DISEASES AFFECTING BARLEY.

Barley is subject to a number of diseases, of which the most in-
jurious are the rusts and smuts. Brief descriptions of these diseases,
with methods of treatment, follow.

Loose smut of barley (Ustilago nuda) is a fungous parasite that
infects the plant at the flowering time of the grain. The following
year the plants grown from seeds matured from infected flowers
produce smutted heads. Within a short time after the maturity of
the spores they are scattered by the wind and only the bare stem
remains. Figure 17, B, shows heads of barley affected with loose
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smut.

The disease is widely prevalent, in some localities the loss

incurred being from 2 to 10 per cent of the crop. The disease can be

controlled by treat-
ing the seed with the
modified hot-water
treatment in connec-
tion with a seed
plat.e

Covered smut of
barley (Ustilago
hordet) infects the
plant in a different
manner. The spore
does not enter the
seed, but simply ad-
heres to it and is
sown with it, infect-
ing the young plant
just after the germi-
nation of the seed.
While the barley is
maturing each grain
is replaced by a mass
of dark spores. The
spores are then scat-
tered over the grain
in harvesting and
thrashing. Machin-
ery, sacks, and bins
which contain smut
spores are frequent
sources of infection.
Figure 17, A, shows
heads of barley in
which the grains are
replaced by masses of
spores of this smut.
Treating the seed for
30 minutes with a so-
lution of 1 pound of
formalin ® to 40 gal-
lons of water will aid
in preventing it.

Barley is' subject
to both leaf rust
(Puccinia  simplex)
and stem rust (Puc-

cinia graminis horde?).

¥

F16. 17.—The .covered and loose smuts of barley: 4, Cov-

ered smut, in whicb the kernel is replaced by masses
of spores; in the left-hand bead the awns are reduced
in size; in the center head the spikelets are distorted
and the awns nearly destroyed; the right-hand figure is
that of a head of booded barley, sbowing the large spore
masses. These are broken apart and mixed with the
grain in thrashing. B, Loose smut. In this form the
entire spikelet is replaced by a mass of spores, which
upon maturity are scattered by tbe wind, leaving only
the bare stems as evidence of the disease.

The first stage of these diseases is called

the “red-rust stage” and may be recognized by the reddish-brown

% A detailed description of the hot-water method of treatment for loose smut
of barley is given in Bulletin 152, Bureau of Plant Industry, U. S. Dept. of

Agriculture, 1909.

A more complete description of the formalin and other treatments for
covered smut of barley is given in Farmers’ Bulletin 250.
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spots on the stems and leaves. The spores formed in these spots
are scattered by the wind and cause infection the same season.
Cool, dewy nights and muggy days are especially favorable to the
development of the rust. Later in the season black elongated spots
can be seen on the stems and bases of the leaves. These contain the
spores which will live over winter. No absolute remedy is known.
Burning the straw and stubble of badly infected fields has been
recogimended as a preventive against rust the following season.-*
As sguirrel-tail grass, quack-grass, and slender wheat-grass are sub- -
ject to rust, they should not be allowed to grow in or near grain fields.
The selection of early-maturing and rust-resistant varieties of barley -
and the use of well-drained land are recommended.

Ergot (Claviceps purpurea) is not common on barley, but is
occasionally found in the Great Plains States. It is due to a para-
site which attacks the immature grains and replaces them by large
black or purplish-black masses. These fall off and remain in the
field over winter, or are sown with the grain, and from them come the
spore-producing bodies in which are formed the spores which attack
the crop. No absolute preventive is known. It is desirable to sepa-
rate the black masses from the grain by screening before planting.

Yellow-leaf disease of barley (Helminthosporium graminum),
while not common in all parts of the United States, has caused con-
siderable damage in certain portions. Dr. L. H. Pammel described
it as one of the most destructive of the parasitic diseases affecting
barley in Iowa. Attacks have also been noted in the Southern and
Central States. The disease may be identified by the yellowing and
splitting of the leaves of the young plant. Frequently the entire
plant is affected and may be killed by the fungus. A close inspection
of the diseased leaves will show small black spots which contain the
spores. No remedy is known.

Powdery mildew (Erysiphe graminis) sometimes occurs on this
crop, but 1t is generally not severe enough to cause much damage. It
is easily recognized by the small, cottony masses (mycelium) on the
leaves. This disease receives its nourishment by sending its sucker-
like organs, known as “haustoria,” into the outer cells of the leaf,
causing them to turn brown. It is spread by means of spores, which
generally attack the basal leaves of the plant first and are most in-
jurious 1n thickly sown grain on damp ground. Well-drained fields
suffer least.

INSECTS INJURIOUS TO BARLEY.

Insects affecting the growing crop.—Barley, like other grain crops, is
attacked by a number of injurious insects. Among those which attack
the growing crop is the spring grain-aphis,® or “ green bug ” (7 ozop-
tera graminum). During the season of 1907 many acres of barley
in Kansas, Oklahoma, and Texas were ruined by it.

The Hessian fly® (Mayetiola destructor) is so well known that no
description is necessary. While by preference it attacks wheat, it will

¢ A full description of the spring grain-aphis, with suggestions for its control,
is given in Circular 93, Bureau of Entomology, U. S. Dept. of Agriculture.

b Methods of prevention and treatment for the Hessian fly are given in Circular
70, Bureau of Entomology, U. S. Dept. of Agriculture.
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also breed in barley, especially in localities where the barley is planted
earlier than the wheat.

In some localities the chinch buge (Blissus leucopterus) infests
barley and causes considerable damage. '

Insects attacking the stored grain.—Among the injurious insects
which attack stored grain are the Angoumois grain moth and the
various grain beetles and weevils. The presence of the Angoumois
grain moth can be noted as the adults fly around the seed room or
bin when the grain is disturbed. The moth resembles the common
clothes moth. The larva burrows into-and consumes the interior of
the grain, leaving only the outer portion. A poor stand of grain is
very often due to the fact that the germs were destroyed by the larvee
of this insect. The grain weevils and the small, elongated, reddish-
brown or blackish beetles, which differ from the weevils in not having
the elongated snout, also damage stored grain, especially in the South.
Fumigation with carbon bisulphid or hydrocyanic-acid gas is effective
in keeping all these insects in check; but fumigation should not be un-
dertaken without a thorough knowledge of the methods of using these
chemicals, for both are dangerous to handle.?

Seed grain c¢an be protected from both insects and vermin by stor-
ing it in galvanized-iron bins with tight lids, or in tight wooden
bins inclosed with small-mesh wire netting. Before the grain is

laced in the bin it should be fumigated with carbon bisulphid. The
umes should not be inhaled, and, as they are highly inflammable,
no light should be brought near while the chemical is being used.

IMPROVEMENT OF THE CROP.
STATEMENT OF METHODS.

The mean yield of barley in the United States for ten years, 1900
to 1909, was 25.7 bushels to the acre. The lowest annual average
yield for that period was 20.4 bushels, in 1900; and the highest, 29
bushels, in 1902. Many methods of improving the yield and quality
of the crop are practiced, but the most important are (1) the intro-
duction of improved seed from other countries, (2) the improvement
of the varieties now grown, (3) the production of new strains by
hybridization, (4) the proper selection and preparation of the soil,
and (5) the use of the best methods in harvesting.

THE INTRODUCTION AND DISTRIBUTION OF PURE SEED.

Practically all the pure races of barley now grown in the United
States have been produced by the experiment stations or introduced
by the Department of Agriculture. These pure strains have proved
their superiority wherever the conditions have been favorable. The
Offices of Seed and Plant Introduction and of Grain Investigations
of this Department are giving much attention to the improvement of
barley, the former through the introduction of new varieties, the

¢ The chinch bug is discussed in Circular 113, Bureau of Entomology, U. S.
Dept. of Agriculture.

b Full directions for fumigation with hydrocyanic-acid gas are given in Cir-
cular 112, Bureau of Entomology, U. S. Dept. of Agriculture, and for fumigation
with carbon bisulphid in Farmers’ Bulletin 145.
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latter by testing a large number of varieties, the selection of those
best adapted to the different areas, and the production of pure strains.

The most promising of the introduced varieties are the Chevalier,
Hannchen, Hanna, Primus, Swan Neck, Princess, Odessa, and Gatami.
Several excellent strains of winter barley have been developed. The
variety known as Tennessee Winter, which was selected at the Ten-
nessee station, has been widely distributed by the Department of
Agriculture over the Southern and South-Central States with excel-
lTent results. In many localities it has entirely replaced the spring
barleys. Several forms of winter barley without awns have been
produced by the Office of Grain Investigations, which will no doubt
prove of considerable value when fully developed.

"THE IMPROVEMENT OF EXISTING VARIETIES.

Means of selection.—The varieties of barley which are now com-
monly in cultivation in the United States can be improved (1) by the
mechanical selection of the seed and (2) by the field selection of theé
best plants or heads.

Mechanical selection.—The seed is a vital factor in the production
of good barley, for it contains the germ and the food material to
start either a strong and vigorous plant or a weak and puny one. If
the seed is small and shriveled maximum yields can not be expected.
It is for this reason that the farmer is urgently advised to fan and
clean his seed in order to remove the weak and save only the plump
grain. Experiments have shown that these imperfectly formed seeds
seldom produce plants with large, well-developed heads, and that
these plants stool less than those produced from large, plump seeds.
By thoroughly fanning and screening the seed and %urther cleaning
it by the skimming process later described, the imperfect barley
grains, oat and weed seeds can be removed and only the plump barley
saved. By planting only the plump grain the stand and yield will
be greatly improved.

An excellent method by which light and diseased grains of barley
and impurities such as oats and weed seeds can be removed, and by
which the grain can be treated for smut at the same time, is as fol-
lows:¢ Make a formalin solution at the rate of 1 pound of formalin
to 40 gallons of water; partly fill a tub with this solution and pour
into it the seed to be treated. Stir the seed thoroughly and skim off
the oats, weed seeds, and chaffy grains which rise to the surface. The
solution should then be drained off and the seed dried in a clean place.

Field selection.—The barley crop can be further improved by the
selection of the best plants in the field. In all fields of grain indi-
vidual plants can be found that are superior to the rest, either in
height or form of plant, or size of head or grain. These better
individuals should be selected and planted separately the following
season, thus establishing pure types of the variety. The best selec-
tions should then be increased until they can be put into field tests.

Results may be obtained more quickly by selecting a large number
of the best heads of the same type and planting them together, though
the chances of mixture are considerably greater and the variety will

¢A complete description of this method of cleaning seed barley is given in
Circular 62, Bureau of Plant Industry, U. S. Dept. of Agriculture.
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not be as pure as when only one head is used. By sowing the grain
produced by the selected heads the following year in a separate plat,
for convenience called the “ breeding plat,” the grower can readily
see whether they come true to type. If the weak and undesirable’
plants and those that do not come true to type are removed, the yield .
and quality of the variety can be considerably improved within a
few years.

At the Kansas station Mansury, Bonanza, and Manchuria barleys
have been selected for 3 years, 1907 to 1909, and the average yields
increased from 0.62 bushel to 4.75 bushels during that time. At the
Wisconsin, Minnesota, Tennessee, and many other stations excellent
results have been obtained and the varieties much improved by care-
ful selection of the seed.

SUMMARY.

Barley is supposed to be a native of western Asia, where wild
forms still exist. It was one of the first cereals cultivated for food.
Barley belongs to the grass family or Gramines, and to the genus
Hordeum. '

There are two groups of barley, the two-rowed and the six-rowed.
Further subdivisions are made into bearded and hooded (beardless)
types, including both the common and the hull-less varieties in each
type.

This crop was introduced into America by the early colonists.
Improved varieties were first distributed in the United States about
1845. Among the most important introductions were the hooded
types, including hull-less forms. In recent years a number of val-
uable varieties have been introduced by the Department of Agricul-
ture from Europe.

The greater portion of the crop is produced in the States of Minne-
sota, California, Wisconsin, North Dakota, and South Dakota.

The six-rowed barley is most widely grown in the United States.
The best yielding varieties are Manchuria, Oderbrucker, Odessa,
Gatami, and Cali%ornia. Among the best of the two-rowed varieties
may be mentioned Chevalier, Hannchen, Swan Neck, Kitzing, and
Hanna. The hooded (beardless) and hull-less barleys yield well in
the semiarid and Rocky Mountain States. In the Southern and Cen-
tral States the winter varieties are the most profitable ones to grow.

Barley requires a well-drained, porous soil for its best development.
Loamy soils give the best yields. ‘

Barnyard and green manures should be plowed under for some time
previous to planting this crop. If fertilizers are used, they should
be rich in phosphates,

Barley should follow corn, potatoes, or other cultivated crops in
the rotation. It is an excellent nurse crop for legumes and grasses.

In preparing the soil for barley it should be well worked and free
from weeds.

All light seed and impurities should be removed by fanning and
" screening or by the skimming process.

In the Northern States barley is sown from April 1 to May 15,
while in the Central States seeding is generally done from March 15
to April 15. In the Pacific States this crop is sown either in the
winter or spring. Winter barley in the Southern States is usually
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sown from September 15 to October 15. The usual rate of seeding in
humid regions is 2 bushels; where the rainfall is slight, best results
are obtained from the use of 4 to' 6 pecks. Drilling gives better
results than broadcast seeding.

In the semiarid regions harrowing after the plants come up is often
beneficial. Considerable barley is grown under irrigation in the
Intermountain States.

To obtain the best quality of grain, barley should be cut when in
the hard-dough stage. Some growers prefer to cut when fully ripe.
The grain should be shocked in oblong rather than in round shocks,
as the oblong shocks allow it to cure better. Where there are no high
winds, the shocks should be capped. The grain is of much better
color and quality if the crop is stacked instead of being allowed to
stand in the shock till thrashing time. In thrashing barley the con-
caves should not be set too close, or there will be considerable broken
grain. The grain should be carefully housed after thrashing to pre-
vent injury from moisture and insects.

Barley 1s subject to both loose and covered smut. Loose smut can
be controlled by the modified hot-water treatment, while treating the
seed with formalin will destroy the covered smut.

The growing grain is sometimes injured by the “ green bug,” chinch
bug, and Hessian fly. Rotation of crops, and, for the Hessian fly,
rotation with reasonably late seeding, are the most efficient remedies.
Insects which attack barley in the bin can be kept in check by fumigat-
ing with hydrocyanic-acid gas or carbon bisulphid.

Numerous tests of varieties of barley have been made at the various
State agricultural experiment stations. Oderbrucker, a six-rowed .
variety, produced the highest yield at the Wisconsin station. At the
Minnesota station Manchuria and Russian were the best six-rowed
varieties; Hannchen, Chevalier, and Primus are the best two-rowed.
At the North Dakota station Russian was the best six-rowed barley
and Moravian the best two-rowed. At the Edgeley and Dickinson
substations the two-rowed varieties led in yielcf while at Williston
the six-rowed were best. The best six-rowed barley yielded slightly
more than the best two-rowed at the South Dakota station. At the
Highmore substation and the Bellefourche Experiment Farm the two-
rowed varieties yielded best. At Manhattan, Kans., Tennessee Win-
ter barley led in yield and Manchuria was the best spring variety. At
McPherson, Kans., the six-rowed spring varieties yielded best. At the
Montana station the largest feed returns were obtained from the hull-
less varieties. The two-rowed barleys were superior to the six-rowed
at the Wyoming station. At Akron, Colo., and Modesto, Cal., these
two groups differed little in yield. At Nephi, Utah, the six-rowed
barleys are the most profitable.

In order to prevent its running out or deteriorating, the seed grain
should be thoroughly cleaned and graded before planting. This will
insure strong, healthy plants and a good quality of grain. Where no
fanning mill is available, the skimming process gives excellent results.

A small breeding plat, in which is planted the seed from selected
heads gathered from.the standing grain, will enable the farmer to
improve the yield and quality of his crop.
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